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Sir: 



AppUc^,.. are m r«el,. of*. Office Action d».ed ApHl 9, 2003 and rcue.t 
reconsideration of ihe abovcidentifled application in view of .he following rcmartcs. 

REMARKS 

The Applicants appreciate the Exaa.i.er's thorough examination of the subject 

,plica"X^^^ 

remarks, 

aain« 1. 2. 4-14 .e under exannnaUon and claim 3 ha. been wid>dr.wp»suan. » ftc 
election made in the response of January 10, 2003. 

AbrierdcsciptionofthopresentinvaUionmaybeotassist^teeinaddressingthc 
iqccUons set forth by the Examiner xmder §103. 

ClaimlofthepresentmvcntionprovidesaUquid crystal display apparatuswher^nasi^^ 
„fc.hlepairofLbstr.tesfacin.the.i,uidcrys.a,laycrissnbiectedtoaverUc.a,.gn™en. 
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«a»en,; and 0.0 «,uid crysUl n,o..u.c. a. .U«d in a »*nn d.^..o„ a. 
edge ot*e a. leas, one e.c^Wdc «> an opposite edge where a volUgo .s appl.ed to a« « leas, 
on^elecrodc. The H,uido,ys.a. display app«an.or.he.«v«,.lon offers greater oon.ras. and 
hi6herresponsespeedinco„.parison«i*conven.i«,alappara««es. Noneof*ee,.ed 
relences, «.cn alone or in co„*inaUon. disclpsc nor suggcs. .he .echnioal feaUu^s provrded 
by the present invention. 

More particularly, he pres». inve„.ion is di,.««d » a U,md cry^l display apparalus 
„hlch opora.es on tt,e vorHcal .lignn.cn. (VA) nK»le in which dve liquid c^sW n,o ec^ies ^ 
verUcall, aU^«i in the ah»,ce of applied vohage. and horizontally aligned, ,.e filed, .n * 
presence of appUed voltage. Display appar^us which funcUon based on ve«.c, al,gnmen. (VA, 
r .i,uid c^alline molecules ^ is si^iflcanlly diffcren. fron, display appa,a«s wh,ch 
t^cl hascd on Ms.ea nentaUc (TN) »odo in which ^ »is. of li,uid crysul mo^ul^^ 
al.ered in response . applied vol^ge. Moreover, application of a vol^gc to a W ^ 
apparatus typically induces rotation or .wisUng of *e liquid crys.a,hne 
changing d-e «1. of ftc ntolcules relative to the surface. Thus, the ver..cal onentatton of *e 
U,uid crys.,lline molecules in a TO mode liquid crystal display apparalus is no. essenual .0 *e 
cell or pixel operation. 

The present invention, particularly fte invention cUimed in independent claims 1, 4, and 
7 provides liquid cryslal display appara.us which operate hascd on vertical alignment and 
d'eftction or tilting of the IKpnd crystalline molecules upon application of a voltage potential 
M«e particularly. cMms 1 and 4 provide substrates which arc subjected to a vcrt.cal a ,gnm» 
.rea.men. (i.e. the liquid crystal molecules are naturally in a vertical orientation), and t.lt m 
uniform direction (i.e. towards the horizontal) when a voltage is applied to the ceU. 

ThepresentinvenHonfurtherprovidcs.inclaim7.1iquiderystaldisplayapparah«in 
wMch ti,osc liquid crys.al.in. molecules which are innon-pixel regions of fte apparent are .n a 

umaxial (i.e, no. twisted) horizon^ alignmen.. Such an alignm«a. faoili.a.cs verHcal-honzonUl 
transition ofliquidcrystallincmoleculespresentinthepixelregionofthedisplay apparatus. 
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None of to rcfe^nces oitcd in U« Office Action, ukcn alone o, in combinadon. di«Mosc 
or suEg«. *= liquid orvstalline display apP«a.a. provided by to present invcntton. 

Claims 1 2, and 4^ were rejected under 35 U.S.C. §I03Ca) as being allegedly 
„„pa..nableovc;Hira.ae,aI(U.S.Pa,en.5,S72.6n)invlewofCol6an(U.S.Patent(W56.080). 

The rejection is respectMly traversed. 

AS the reference is tmderstood. Hirata teaches a liquid crj^tal display w™!- which 
opera.es based on a twisted neumatie mode, e.^, application of volUgc .0 the apparatus twtsu 
t^e liquid c^stalline ntclecules of the appa,a«« but does not cause the n,^«ul« to «1.. 
Moreover, airata teaches the application of » oblique electric fleld across the TN ce^l tn ord. 
to increase the viewing angle of the TN Cell. That is. an electric field is apphed to the TN cell 
throu^ gaps in the electtodes or gaps ta the insulating layers in onier to intptx^c the vtew.ng 
^le of the TN cell. Th,^. Hirata neither discloses nor suggests any VA mode cells or any 
Uquid crystal display apparatus which operates using a VA mode. 

The OfUcc Action alleges *at one skilled iu the an would modify the TN ceU recited by 
Hirata witl, components disclosed by Colgan fbr use in the VA cells recited th^^n. Applic^^ 
respectMly disagree. The combittation is shnply not proper, in pan because TN and VA cells 
Smetion using ocmpletcly dilterent physical phe— cf liquid crystalline molecules ,n an 

applied electric field. 

Liquid crystal dispUy apparaB,s which rely on vertical alignment (VA) of ,hc liquid 
crystalline molecules operate based on a completely different and non-analogous phstcal 
propoty compared to display appara,.» based on a twisted nematic mode of operattou. ^ 
one skiUed in the an would not be motivated to combine apparatus based on VA and TN 
technology. 
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Hirata teaches an apparatus in which the liquid crystalUne molecules rotate upon 
application of an applied electric field. Thai is. the vertical alignment of the liquid cyrstalline 
molecules in the Hirata apparatus is not affected by application of an electric Held. 

In contrast, Colgan teaclies a VA cell in which the liquid crystalline molecules arc tilled 
from vertical alignment by application of an electric field. See, for example, figure 3 of Colgan. 
No apparent benefit could reasonable be predicted by treating a TN cell with a vertical 
alignment process, in part because the operation of the TN cells functions based on twist or 
rotation of the hquid crystalline molecules and does not fucntion based on the tilt of the 
molecules relative to the substiate. 

One skilled in the art would not have expected any benefit in a TN cell from vertically 
aligning the liquid crystalline molecules in the TN cell and tilting said molecules by appUcation 
of an electric field. 

For at least the reasons discussed above, claims 1 and 4 arc patentable over any proper 
combination of Hirata and Colgan. Claims 2, 5, and 6 depend from claims 1 and 4 and arc 
therefore also patentable over any proper combination of Hirata and Colgan. 

Claims 7-14 were rejected under 35 U.S.C. §103(a) as being allegedly unpatenable over 
Hirata ct al (U.S. Patent 5,872.611) in view of Colgan (U.S. Patent 6,256,080) as applied to 
claims 1, 2, and 4-6 above, and further in view of Numano (U.S. Patent 6,313,898). 

Claim 7 is patentable over any proper combination of Hirata and Colgan for at least the 
reasons discussed in response to the rejection of claims 1, 2, and 4-6. The Numano document 
fails to overcome the limitations of any proper combination of Hirata and Colgan. That is, the 
Numano reference fails to teach or suggest vertically aligning Hie liquid crystal layer and then 
tilting the Hquid crystal molecules in a uniform direction by applicaUon of a voltage. 
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Claim 7 is patenlable over any proper combination of Hirata, Colgan and Numano, 
Claims 8-14 depend fix>m claim 7 and are therefore also patentable over any proper combination 
of Hirata, Colgan and Numaao. 

Although it is not believed that any additional fees are needed to consider this 
submission, the Examiner is hereby authorized to charge our deposit account no. 04-1105 should 
any fee be deemed necessary. 

Respectfully submitted. 



Date: July 9. 2003 





John ^ Alexander (Reg. No. 48,399) 
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